Background: the majority of children in the United states attend out-of-home child care. However, little is known about the nutritional quality of foods served and the mealtime environments.
Introduction
C hild care outside of the home has become increasingly common in the United states and is now the norm for children over 3 years of age. 1 As a result, most parents share the responsibility of feeding children with their child care providers. Children in full-time care may consume more than half of their daily calories while in child care. 2, 3 Although child care providers have a responsibility to serve nutritious meals and snacks, they often receive limited training and little guidance in creating environments that support healthy eating. this is especially important given that children's dietary preferences established in the preschool years may track into adulthood. 4 Moreover, younger children are more likely than older children to be influenced by adults in an eating environment. 5 A handful of studies have assessed the nutritional quality of foods and beverages served to children in child care, [6] [7] [8] [9] [10] [11] [12] but few have evaluated the overall environmental characteristics that support healthy eating. [10] [11] [12] [13] Previous studies in North Carolina found that preschool-aged children were served less than 1/2 cup of fruit (not including fruit juice) and just over 1/3 cup of vegetables over a full day in child care. 6 Children consumed even less-21% of the recommended MyPyramid 14 amount for fruits and 16% for vegetables. 6 Children also consumed inadequate amounts of fiber and milk. the purpose of this study was to assess nutrition practices and environmental characteristics of North Carolina child care centers over one full day of observation.
Methods

Selection of the Nutrition Domains
We selected the nutrition domains used in this study as part of the Nutrition and Physical Activity self-Assessment for Child Care (NAP sACC) intervention. 15 the NAP sACC intervention was designed to improve policies and practices in child care related to obesity prevention and general health promotion in children 3-5 years of age. An extensive review of the scientific literature as well as national obesity prevention standards, including those from the Child and Adult Care Food Program (CACFP), 16 provided the foundation for the development of the NAP sACC intervention. An expert panel and long-standing advisory committee also reviewed draft recommendations and provided feedback. the final NAP sACC intervention included eight target nutrition domains. the Foods and beverages served domains included: Fruits and vegetables; whole grains; foods high in sugar, salt, and fat; and beverages. the Nutrition environment domains included: Food availability and service; staff behaviors; training and education; and policies (table 1) . 15 these domains had either a demonstrated relationship to obesity in the scientific litera- ture, or were considered to help promote the overall health and well-being of children in child care. A recent institute of Medicine report supports these recommendations. 17 Physical activity recommendations were also part of the NAP sACC program and are described elsewhere. 18 
Sample
We merged baseline data from two NAP sACC intervention studies, representing a convenience sample of 96 child care centers from across North Carolina. the majority of centers (n = 84) participated in the larger NAP sACC evaluation trial, and an additional 12 centers took part in the exploratory study to test the validity and reliability of the NAP sACC self-assessment instrument. 19, 20 For both studies, we obtained a list of eligible child care centers from local health professionals working in the target communities. We contacted centers by telephone and invited directors to participate in the intervention. interested center directors provided signed informed consent. We conducted the observation visits between August and October of 2005. Additional details about recruitment and delivery of the intervention are available elsewhere. 20 the institutional Review board of the University of North Carolina-Chapel Hill approved all study procedures and activities. 
Assessment of Foods and Beverages Served and Nutrition Environments
We assessed child care centers over one full day using the environment and Policy Assessment and Observation (ePAO) instrument. 21 the ePAO instrument assesses eight domains related to nutrition: Fruits and vegetables; whole grains; foods high in sugar, salt, or fat; beverages; food availability and service; staff behaviors; training and education; and policies. Data collectors attended a fullday of training on the ePAO, conducted a practice observation, and then did a test observation compared to a gold standard observer. intrarater reliability between data collectors was high (intracorrelation coefficient, 0.47-1.00), but the validity of this instrument was not evaluated. 21 Periodic refresher training was provided to help prevent observer drift. the ePAO instrument instructions provide definitions of high-sugar, high-salt, and high-fat foods as well as high-fat meats and whole grains. We used these definitions to categorize foods and beverages served to children, as well as foods and beverages consumed by staff in front of the children during the day of observation. Additional information on the ePAO is provided in Ward et al. 21 For staff behavior questions, we counted each center where the specific behavior was observed at least one time. For example, if one staff member asked at least one child to clean the plate, we counted this practice as happening at this particular center.
Data collectors implemented the ePAO during one full day visit to each child care center. Visits were scheduled in advance, avoiding holidays or special events at the center. For the observation portion of the ePAO, data collection took place in one classroom that served 3-, 4-, or 5-year-old children, starting with the morning meal and ending when the last child left for the day. in some cases, observers asked child care providers for clarification or additional information. For example, when documenting incidences of staff encouraging children to try new or less familiar foods (defined by whether the center had served it regularly before), we asked providers to tell us which foods were new or less familiar to children. We also asked staff to clarify information about specific foods and beverages if it was not clear to the observer or the observer did not see the original containers. For example, we asked providers about the type of milk served to children (percent fat) and whether juice was 100% juice or a juice drink.
For the document review portion, we collected center documents, including menus, parent handbooks, and staff training manuals and later reviewed them. these documents were used to assess systematic nutrition education provided to children and child care providers and communication of nutrition policies to parents.
Analysis
Using our one-day observation data, we computed means and standard deviations (sD) for continuous variables (e.g., average number of children enrolled per center) and frequencies and percentages for categorical variables (e.g., number and percent of centers serving whole milk on the day of observation). We calculated summary statistics using the statistical Analysis software (version 9.1.3, 2006, sAs institute inc., Cary, NC).
Results and Discussion
Center Demographics the 96 child care centers in the sample were in operation an average (sD) of 17 (4.5) years and 78 (75%) participated in CACFP, a federal food assistance program that provides reimbursement for eligible meals and snacks served to low-income children in child care. An average of 66 (11.1) children were enrolled per center, with nearly half being 3, 4, or 5 years of age; the other children in care were younger than 3 years. sixty percent of these children were white, 28% were black, 4% were Native American, and 8% identified as mixed race. Four percent were Hispanic or Latino/a.
Nutrition Domains Foods and Beverages Served
Fruits and vegetables. Fifty of the 96 child care centers served two or more whole fruits, not juice, during the day of observation (table 1), but rarely were these servings fresh, frozen, or canned in juice (most were canned in syrup). twenty-two centers served vegetables two or more times (not including fried potatoes); and 15 centers did not serve any nonpotato vegetables on the day of observation. thirty-eight centers provided one or more servings of dark green, red, orange, or yellow vegetables.
Whole grains. While whole grains were not included in the original version of the ePAO, the collection of menus did allow for post hoc analysis through menu review. Determined on the basis of menu data, 12 centers provided a whole grain food on the day of observation.
High-sugar, high-salt, and high-fat foods. Only 16 centers avoided high-sugar foods (e.g., cakes, cookies) or salty snack foods (e.g., chips) during the day of observation. eighty-three centers did not serve fried or prefried potatoes, 73 avoided fried or prefried meats or fish, and 51 did not serve any meats naturally high in fat (e.g., bologna, bacon, sausage).
Beverages. Drinking water was available for self-serve by children in 35 centers indoors and 26 centers outdoors. Fruit juice (100% juice) was served one time per day in 47 centers and two times per day in 22 centers, indicating that the majority of centers are serving more than two servings per week. Most centers (88) avoided sugar-sweetened beverages during the day of observation, but only 10 served either 1% fat or fat-free (not flavored) milk.
Nutrition Environment
Food availability and service. Nearly half of centers (46) did not have a vending machine on site, and another 33 located vending machines so that they were not visible to children and parents. Very few centers (8) served lunch family style.
Staff behaviors. Center staff verbally assessed satiety before excusing children from the table and removing the plates in 42 of the 96 centers. We observed staff helping children determine if they were still hungry before serving a second helping in 21 centers. in 73 centers, staff encouraged children to try new or less familiar foods. in 68 centers, staff sat with children during meals. staff refrained from consuming less healthy foods (e.g., highfat or high-sugar foods, including chips, candy, fast food, and sugar-sweetened beverages) in front of children in 50 centers during the day of observation. in most centers (90), staff did not use food to reward good behavior.
Training and education. We reviewed center documents (e.g., certificates, training materials, curricula) to assess previous staff trainings on nutrition, as well as to verify nutrition curricula used in center classrooms. seventyeight centers had at least one staff member who attended nutrition training in the past year, most often through CACFP. twenty-four centers had a nutrition curriculum for children, but its use in the classroom was not evaluated in this study. We observed informal nutrition education for children (e.g., staff talking with children about healthy foods) at 37 centers during the day of observation.
Policies. seventy-seven centers had a written nutrition policy. the majority of these policies focused on CACFP standards. Fifty-two centers had a written policy that addressed foods served during holidays and celebrations, and 24 had a written policy limiting food sold for fundraising activities.
Discussion
this study found that the majority of child care centers in the study could improve the nutritional quality of foods and beverages served to children and enhance their current practices supporting healthy eating in children. Overall, centers fell short in all eight domains, but had the most room for improvement in serving fruits, vegetables, whole grains, and high-sugar and high-salt foods to children. Although not observed directly, some centers stated on the menu that they served a whole grain on the day of observation. Previous studies suggest that menus are a reasonably accurate source of information on foods and beverages actually served to children, when considering food groups only (e.g., fruits) and not specific foods (e.g., strawberries vs. apples). 22, 23 Nearly half of all fruit served was canned in syrup, and a handful of centers served potatoes as the only vegetable on the day of observation. Nearly 50% of centers served juice once, and nearly half of those centers served juice twice during observation. Although evidence on the relationship between fruit juice consumption and obesity in children is mixed, [24] [25] [26] [27] [28] [29] there are a number of benefits to fruit and vegetable intake starting early in childhood. [30] [31] [32] [33] [34] Findings from this study are consistent with others that found that most children in child care drink full-fat milk, 6, 10, 27 and in general children may consume excessive dietary fat while in child care. 9 A recent study assessing foods and beverages served via a self-reported mailed survey found that 70% of Head start 35 program directors reported serving low-fat milk only. 36 beyond the foods and beverages served to children, these data suggest that nutrition education and training is another area needing improvement. Although there are limited data linking training and education to improved health outcomes in child care, these education opportunities have the potential to help promote the health of children in care. 37 Although most centers had a staff member who had received nutrition training over the past year, we did not assess whether this training translated into enhanced nutrition education delivered either to children or parents. We were also limited to a review of child care provider documentation for training; we did not ask individual providers about previous training and we did not observe these trainings. Child care centers in North Carolina, however, are required to keep documentation on file of training undertaken by staff, so this information was readily available for review during the day of observation. the majority of centers did have a written policy on nutrition. However, we did not evaluate the quality, implementation, or enforcement of these policies. Having a written policy may not correspond with actual practice; future studies could assess the extent to which these policies are followed in child care settings.
this study has some limitations. First, we collected data over one day of observation, which may not accurately capture usual practice in child care. We were also limited to the menu review to assess whole grain foods served to children. Menus may not reflect specific foods served in child care centers, but rather categories of foods. 22, 23 Additionally, the eight domains presented in this article were not weighted equally in terms of their evidence-based relationship to childhood obesity. For this study, we opted to present data on a number of nutrition practices and characteristics, in an effort to provide an overall picture of nutrition within child care.
Conclusions
Results from this cross-sectional study highlight areas for improvement with regard to foods and beverages served to children. Data indicate that children were served excessive amounts of juice, high-sugar and high-salt snack foods, and too much whole milk. Centers could improve the nutritional quality of foods by serving more fruits and vegetables, particularly dark green, red, orange, or yellow vegetables. Centers could serve whole fruits (not canned in syrup) in place of fruit juice, although this change is not likely not cost neutral. 38 this study also provides information about nutrition practices in child care beyond foods and beverages served to children. Centers Benjamin neelon et al. 222 in this study could enhance their overall mealtime and feeding environments to support healthy eating for young children. In particular, child care providers could improve their interactions with children around hunger and satiety by asking children if they are still hungry before serving second helpings. 39, 40 In this study, we found that providers did so in less than one half of centers observed. Few centers served meals family style, although some evidence suggests that this might help children self-regulate intake. 40, 41 Centers could also provide more formal and informative nutrition education to children. 42 This study contributes to the growing body of literature examining nutrition environments of child care centers, including staff behaviors during meal and snack time. Three previous studies have examined child care provider behaviors and found similar results [10] [11] [12] ; however, only one examined center environments through direct observation, 10 rather than self-report via survey. 11, 12 Overall, these and other studies call for additional support for child care programs interested in improving the nutritional quality of foods served to children, as well as enhancing the nutrition environment in child care. Recent publications and the position statement of the American Dietetic Association highlight areas where food and nutrition practitioners working with child care programs can play an active role. 13, 43, 44 These nutrition professionals can provide support and consultation related to menu planning and nutritional assessment and can also encourage families to become more active in their child care programs to help create healthier environments for young children.
